Abstract: Based on the characteristics of phase-change heat transfer, the heat transfer model of phase change heat storage material composed of fatty acid binary system is formulated, and the thermal property of the mixed system in the process of melting and solidification is validated by a number of experiments in this paper. With the help of DSC test, the phase inversion temperature, the variable enthalpy value and the heat storage performance of modified nano phase-change material are analyzed. The phase transition temperature of modified nano of binary transformation system is 24.09℃, the melting temperature 11.58℃ and the latent heat 213.20J/g. The addition of nano SiO 2 has a significant effect on the latent heat of phase change in total transformation system, and the energy storage effect of the composite of PCM is improved significantly, at the same time, nano SiO 2 plays a very good role in nucleating agent, phase change system is stable and the separation problem is solved completely. The diatomite adsorption PCM system has a moderate phase transition temperature, a large energy storage density, good stability, no leakage and high practical application value.
INTRODUCTION
Phase change energy storage material technology is a research focus in thermal field and new materials in recent years. High thermal efficiency and low cost will be the main direction for the development of future energy-saving materials. The porous matrix composite PCM has very high latent heat of phase change, its essence is that using microporous structure inorganics with large specific surface area as the support material to generate organic/inorganic composite phase change heat storage material, through the porous capillary force inhaling liquid organic matter or polymer phase-change heat storage materials into the micro pores. In this system, when the organic or polymer phase-change heat storage materials is liquid-solid transition within the pores, the liquid phase-change heat storage materials will be difficult to overflow from the pores due to capillary force, so that PCM will lose its liquidity in macro and show the solid-solid phase change, but it is still the solid-liquid phase change form in micro, and also can be made into various shapes or be compound to other materials.
EXPERIMENTATION
The raw materials are lauric acid (chemical pure), capric acid (analytical pure), nano-silica which the performance indexes are in Table 1 , electron micrographs shown in Figure 1 , nano-silica surface treatment processes shown in Figure 2 , the diatomite which is purified by acid leaching method to remove the organic impurities and clay before using, shown in table 2 of performance index.
The experimental instruments are the differential thermal analyzer (CDR-4P), differential motion thermal analyzer (CDR-1P), scanning electron microscope (KYKY-2800), Nicolet infrared spectrometer（360 FT-IR）and transmission electron microscopy（JEM-2000EX）.
According to the principle of eutectic point, lauric acid and capric acid are mixed with a certain proportion, it is expected to reach the phase transition temperature range, while according to Schroder formula, the mixing ratio and relevant phase-transition temperature of a eutectic mixture composed of capric acid and lauric acid can be calculated.
In constant temperature and pressure, capric acid and lauric acid will be looked as solute A and solvent B separately, and in order to make the solution (solute A dissolved in solvent B) in the balance with the pure solute A, the chemical potential of solute A in two phases must be equal.
The form ( Owing that it is the ideal solution model
Taking the total differential of form (2), and
In equation (3) The surface treatment processes of nano-silica are shown in Figure 2 . It uses the vacuum adsorption way for preparation of composite phase change material. At first, in order to maintain temperature constancy of 70℃, the constant temperature waterbath is placed into three flask contained diatomite in advance, then phase change materials is dropped into the burette slowly and mixed with the diatomite completely in vacuum state and continuous stirring by the agitator. At last the best mass ratio of diatomite and PCM is 1.75:1 through test and calculation.
RESULTS AND DISCUSSION
From the indication of figure 3 , the phase transition temperature of PCM mixed with lauric acid and capric acid is 24.8℃, the melting temperature is 17.1℃, the latent heat is 204J/g, which are completely suitable for the requirement of indoor environment temperature. When the preparative binary phase change materials are placed in the environment above the phase transition temperature for a long time, the original uniform materials will produce components separation, precipitation and stratification. The specific representation as follows: When PCM at 30℃ over 72h, the low melting point component capric acid turns to liquid, and the high melting point constituent lauric acid condenses into solid precipitate, so this phase change materials lose the circulated storage function. This kind of phase separation phenomenon will bring greater defects to the application of phase change materials; nevertheless, this phenomenon is ubiquitous in binary and ternary phase change materials. Considering the size effect, interfacial effect and interactive effect between constitutional units of nano materials, the binary phase transformation system of preparative lauric acid and capric acid is modified. The phase transition temperature of nano-modified PCM is 24.09℃, the melting temperature is 11.58℃ and the latent heat is 213.20J/g shown in figure 4 . The addition of nano SiO2 has a significant effect on the phase change latent heat of phase transformation system and greatly improves the compound PCM's energy storage effect. This is because that there will be enough nano particles dispersed in the phase change system when the nano materials are added appropriately, and at the moment the high specific heat capacity of nano materials plays a certain role in promoting the overall effect of energy storage. Meanwhile, the original phase equilibrium of binary PCM is destroyed and its thermodynamic parameters decreases, and the phase transition temperature of phase mixtures system is slightly reduced. On the other side, the nano SiO2 has a very good effect of nucleating agents, and the experiment indicates that the phase change system is stable and it overcomes the phase separation problem completely. to reach stability with weight loss rate of 56%. Therefore, the phase change materials have good stability and no leakage phenomenon under normal temperature conditions. So the diatomite adsorption system has suitable phase transition temperature, large energy storage density and high application value.
As shown in the infra-red spectrogram analysis of figure 7 and figure 8, the lauric acid does not react with diatomite in the phase change mixtures system, but the capric acid reacts with active metal oxide of diatomite and generates the salt. The generated caprate also has phase transformation function concluded from DSC test in figure 5 . The diatomite composite preparative phase change materials have two phase transition points, increased heat storage capacity, and very high application value. Vacuum adsorption of composite materials has become a whole shown in figure 9 and figure 10, electron microscopy images of diatomite and diatomite adsorption phase change materials PCM, owing that the internal microporous diatomite has larger surface area and stronger interface interaction, it can combine the characters of phase change energy storage materials and diatomite matrix materials completely, and among them the phase change energy storage materials could be regarded as the capsule structure of the micro pores of diatomite, the melting liquid materials have no leak due to surface tension and capillary force. Furthermore, through test and calculation, the phase change materials can occupy around 85% of the total pore volume of diatomite.
SUMMARY
(1) The phase change alloy modified by nano material, its phase transformation mixed system has suitable phase transition temperature, high latent heat and stable phase system, shows excellent performance of thermodynamics property, and solves the problem of phase separation, it is applicable to buildings.
(2) In order to prepare the composite phase change system, the phase change energy storage materials are compounded into diatomite porous matrix materials utilizing vacuum adsorption method. Using the test analysis of DSC,TG and SEM, it shows that the heat storage capacity of phase change materials in the porous matrix material is improved, and the thermal property is steady, has no leakage and good combination of phase change materials and the porous matrix materials when phase changing.
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